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(57) Abstract: A conventional trouble diagnosis device for a freezing cycle has a bad accuracy since fluid is handled and has a 
problem that it cannot predict a trouble symptom, cannot absorb an individual difference in trouble judgment, or cannot identify 
the trouble cause. There has not been a practical diagnosis device or method which can be achieved at a reasonable cost. There is 
provided a device diagnosis device for detecting a plurality of measurement amounts associated with a coolant such as pressure and 
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temperature of a freezing cycle device, calculating a state amount such as a composite variable from these measurement amounts, 
and judging whether the device is normal according to the calculation results. By making the device learn during normal operation, 
it is possible to judge the current state. By forcibly making the device perform abnormal operation to learn, or calculate an abnormal 
operation state during the current operation, it becomes possible to predict a trouble such as an operation limit from change of the 
distance of Mahalonobis. Thus, it is possible to realize a reliable diagnosis with a simple configuration. 
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&xfo& 0 for, ^Wt^^^37b^*5tt§i^^m*Qsc«, ^lastii 

[0077] iot, iE^mKtert&^?-^(^<mi^nm)$:, m^(^v<wmmn 

[0078] v^i*tL©^fe^«to-cb, ?^*se©^*^^rtSr«IEixS^«^^^ 

fcO-efeK, 0lRfc£, R22^R32&W^— J^GD^gj^ R407C<£>£5^3Efc#^ 
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mm^m^L-xmtj-r^t^xY)^m^mv<\^±'r^ 0 
[oo79] mi2Km<n&&^?^mm<Dmf&m&7j<-ro m^^22nms±m^tcnm 

%Hz.mmt%>z.k&'x?%z 0 wmm54^mm53icnnhtix^^(Dxmti±m^- 
[oo8o] -Mtc, ^xte, mm&xTmwwm&m^mttTzftwmu&mzmm&ft 

mmmmu ^^(Dmm^m^tc^mmt^xiEmmmmm^itm-rtii't 
mnzw-Mimm-rz^bfrx^Za 
[oo8i] mi3nm(o^w:^-4^^(Dm^mx^ 0 0i3©«t5^ t^aw— ?iotv±m 
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[0082] ?«35^T^^W-^10^1«b\ m^t^—^T=^>^v^^- 

ffim&mu-rz>tz#>, mmm^r^x^-zf^/^m^o lot, m^ftn 
mmum, i&m^tcnmmum, mwum^wcMtL-x, fttmmvmm&n?^ 
tx\ m&mn&^mx^ ^ atw«a^T^sytfe, stwtassr^a^jg 

[0083] ^fc, rr-e« N r^w^^^m^tx^x, ^mmn^im^mm^n^t^K z<Dm 

gik^&m. m^xh^mi>m^vx^^pHm^^^£^mm,<^h^—^ 

[oo84] ^ ##m*owfit> rnmum, mmmmxmmti 

^tibfe, ^^^mnK^xn. Miii^^yi-fEftstvSo mmx 
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[oo85] sk±mbi)>t£&j\z., *mm<Dm m^tit^, ^w^^^mu^Bmrn-r^ 
^i&^m^^f^i&^muummm't^mmumBim^t, mum 

[0086] ^ m&^mzxy, &m^?/vft(DftmMtimtek*<Dmftm&mnu ^ 

[0087] UE^UU;?^ ^^^/if^<7)EgSi^fc«Dfa:<Z)^ 
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[0088] n— (om& ra\ m^mv >«5^^^fcs 0 m'Bdmtkvxv ^jEi&ytm 

[0089] fi©i6ii, ^/N^yt^cDgggf^cfiDjgcojg^^ ifog^^trot©^ 

[0090] ^HcDSSfi, We^gX*^S^$tl5fc^^fe§ 

5 0 u/c^o-t, ^mmm^mn, Mmx^mmut^mnm^tmmmt^ 
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[0091] m^, ^nb^m-r^m^^^xmrn-r^ mi6fe, ^m^t^mM^m 
mmx\ iGavmmkm^Wi^ i6b«<gj£*iW3M&> 38nmwm.m^km^m, ei 

[0092] mi7«, ^^y^^SEgf^ct^^febtLfcS^^tm^^tcoP^ 

X\ ^M^K 1 ±9*>/h£v ^MtsWi^r^^Uv >3 Q 

[0093] ^LT, ii5£E, <SJEE, thtWM, t— K /VC05o(D^*^oV> 

< 0 4\ ^w.^-^^mn(Dmntvx > ^mmti, m'W, m&m&^z.zhnk 
mej-r^o ^wmm^^^x^ ^mm^m^vtcm^, mm^^^^o 
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[0095] RIH^LT, $^^B#^«, E^ffit^V^TlH'ltUT^V^fci^Ji, f£J±, n±ffi 

[oo96] mi8K^mi^y^—^^—h^vtc^xm^^m^nmr-^mmm 

(Dftmmti&ntLz t , f^M^^«^^^-/K^^-^^$y m vxm mm 
w&$a*bz>t£t*xibz> 0 ^7t, mmxm^m^mmx^^h(DK^^xn, mm^ 

(Dmm(r>m.)^wmu ®nnmtvxmmvx%><(sT84) 0 mm^^y 
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[0097] mz, mmfeK3s\,^x* i-^^^<7)Mm^m(o^mm^h(Dmn^if^mK 

o 

[0098] [§£C7] 

^SC am /(^A4» »^Jk) 

[0099] ^lt, rti,b(Dm^^w^b^b, m^^r^ m^jra£W»ru m^-M 
w$m^?^muwm<Dmmmm%:k^x^^ 0 ifr&^g^/K/sr^ 

[oioo] &3b\ m?fi, gil* ^M^J®H^Lm^^W^^«-<b^M^KSrfTo 
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[0101] f^^LTtt, i^ffi, {£J±, SfcfciJ?aa?, 7,— fc— k t^^-;l/©5o© 

^<Dm^^ta^fcmj±^m^bfm^x, ^(Dmm^mtm^v 

z> 0 m2omm^^m^mmwm^mvx(Dmm(Dmm^mm^xm. 

[0102] &3b\ ril-Ora:, *K«dS*>S^«Se^oV^, M^foT#f^\ fifKD^MM 
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[oio3] m2ite%\\<D&mffi&i<'x c rJ*<Dffif&mx\ naffii, i2wmm^ 35^mm 
2ow:jt«^, 2m¥ijim§£, 22«m^#i^, ss^-^^ft 

[0104] ^iW/l^tfrmfcitf^^ 

fc^i«t©si£iLt, mj±{&j±fefrti^^—xfeum^^—xnm 
vmmti^tm^-^bxmh^ 0 v79—;v\mm^>y-—v>m'%.m^& 
mumx^mmum^wtii'r^mmummmvx, m^(Dum^hmmn 
^^siv>-r>jt^5o ^~s<—t—hm&j±^>^—<vmfem^f&m^x&%M 
mnm^wtm-^mmnmmm^x, mmytA n tt^Ttf-$ju«AM 

[0105] H2i©M}ai5^tt5»^;KDlf^Lt«, ^flW^f^J;^ 

mit mm^it) tet\ mm^m^^^x^^t^t^^xhm^mmm 
^j±mm^yr^b^Mm^^-^-(Dmmm^(D^^-^h^x^^ 
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[oio6] cio«t5^«^«^tT% m&<Dm#mfcRTWik)ttm^mmrrzzt&*i 

»srjfe-r^v^52^^g^oyt©^*fu *mw<Dmmb-rz>^bx\ mm^n^ 
?j;<xhm®xmi%wwm7£x%z>fctb, mmi-mm^xmm^n<^b^x^ 

[0107] EI21^^ ^»#^18, |B«#S19, Jfc&#^!20, Wif#J£21, 

[0108] w^m, ##ms©TOftt N mmimm, mm^wcxm^n^K 
[0109] ^mm(D^m^y^mmn,j±mmbmm^bmm^bmm^b^mmxm 
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[ono] mm^&x»mm^ztfiW^?/is<Dmi%t^ ftmmti-v&y. mmmwm 

vtm%m%&v^-rz>^&%^xm, mm^m$^m^nmx^ 0 rc^n 
^m^x^T^m^^m^^^mmcD^mmm^mm^MTmu^ 

[oii2] *&w<Dmw^mzxm&L.izm^ ^m^^^m^m^^mmu ^ 
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[0113] frmm^im^f^mmn, j±mmtmm^tmm^tmm^t^mwxm 

9u\-,xmt)-tz><Dx\ ^Ayfmm^mmvx^xhmm^mmx^vtcmm^ 
mx&z> 0 ^(D^^m^^xmn^m-r^mnm^mmx^^Biti^ 
%mj£mti^.fcnmMmjdtvx\s^ 0 
[oii4] ^mm<Dm^mmmmn,m^^iEm^mmvx^^m<D$Ymm^fcimmm 

^fcnmm^m^fa^m^m^fcit.m^wM^mmir^^b^m^fc(Dx\ mm 
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[0115] x, mm^iEm^m^x\^m(omwm^tcmwm^(Dmwm^^m 

[0116] X, lo©IfIHCTL«©IfItJi;Ctlt®IMI^it,« 

[oii7] ^0^(D3t^^m^^^«,i±ii«y«ii^»ei^i^^^^iaWTS 
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tons] *&m<D&mm$Li/xTJ*n, f±mmmm^tmm^mm^t^m^xm 
[oii9] mm^iE^mmL-x^^m(D$m\&^fcmmm^h(Dmmmtm'r^ 
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[0120] m^^^mmvx^^^(Dtmm^fcmm\m^<Dmwimtm^ 
[0121] 0i8o^n— hx>n$&Mtvx~Dm%&mvfc&, mm&ffl, &mig^m^ 

^MH^M-tt^ff^5o rr-C (6) ^^T^^/t^OEggf D2£l/2^LT 

^m^mmtm^^^^mM^tmvmnm^^^hx^ ^ (8) 
^^^xmmDitnwmiE^m^-^\m^Mn^r^mm^tim^(D^ 
^y/\f^(D^mxm, mmiE^m^m^xit, mn^mti,fciEm^.x(Dm 

%m~r 0 rtecDDj mmiE^mxn^^imt^ mmwmtiE^mt 

[0122] [#C8] 



n# i m^mm= i o o x < i -3i&<dd ,/*ojwd x ) 

l|^2^i»= 1 0 0 x (1 -3i&CDD 2 /3$«D 2 ) 
ll^3|8£fi£^= 1 0 0 x < 1 ~:®£©D 3 /M§D 3 ) 



► (8) 
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[0123] ^mmm^m^x^ -rt^wn— h^-rm^tmm^mm^ je 

ST88, 89«, J*K#^20*3«ttJ«flJtK : ^21^TfT^tL, W^/^ffi^J#S22^ 
[0124] ii|Ef^PJ(O^^IE^ffi^^i-5*^ra^b<»#^^^^«^^ 

i^mmnm(D^:(i)(D^mm, ^(2)<Dmmmmo , ^(4)<&tBM?r^j©a£?f?rj 

[0125] ^*5 % #it^f B ii:a, frs^—f&^mkmmmm&ZTffr/^—fcDm 
m&mmi&ztix^Za ^(D&mi%^m<D&^*-?<D¥mmm\<^x, Et 

^^^»Egg«(^^/t^^Egsfo¥^s)^MDi, md2^*d< 0 m^nmz 

Dl, D2«r3fc«>5 0 ft*?, D0MW^ti^«2^T(75fe^5o ^UT, ^(8) J:^ 

[0126] £^_h©j;5^, iEnmmQmtmi%Qm%femEx&mi%fcnTz%±mm%M 



WO 2005/071332 



42 



PCT/JP2004/018918 



[0127] ifefc, Jg#m#^*3»t5i!ifeHE «««ife-Cf3\ i±|g«*^^5j;5^«^^# 
[0128] r©<fc5^ S^SrS^^^ j arT^/V'^^*t-Srfc^<tt), H«««6HE^ 
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[0129] m / %m<Du^</i'fttf%:ff\,\ &mn^^%Mmzm / %^m$:i / Em-r%z.k 

[oi3o] m^, mn^m^m^^xmn-r^o m^mta^ mmmM^xmmmn 
mm^xm^-r^mt, ^nmm^xm-mm^mt^m^mmvxnh 
H^-^^^^xmn^m^i^-r^mm^m^^o wm^^xn, n 
mmMxm^w%mmx%&mMwm&n0itvxm, mx.a^mmvfc^ 

^ov>T{i, ^w^^^comm^m^^vx^m^y^m^mm, 
[0131] &#(D^bbnmmzxm$mmnm%ftfty?jm^^^x^ mwm>mx*<D& 

[0132] ■eom^Mf ^ra^^^&tb-C, *j"ii£&5#C|5f ^^Uyt^^JI 

i^xh^^v2^sx±xh^\ ^tuc^ m^m^vtcm^mmmtiz 
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<5o 

[0133] ftit ^st©ite^(t5±t% mxmvx^^mn^mxnTJ 

ttmmm&mfey**-? m^r-?) ^m^^xm^rm^^nm 0 sT54-m 
&x%% 0 

[0134] ±tEt™^ mM&m^?jumm(DA7i^&<Dmftmmztetf%^m 
\zmfcvx\s^mnmftbimvxhz(Dmm%mmx%% 0 ^-rmsxmmvr^iE 
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[0135] m2i<D^yhv—?56^mi(Dmngm^3%mm^x9Gi?mc?d:{&^mxw&# 

<Z)?|iJ \ZXB\ ^blH'lt $ttT V ^ 5f f ffll fit, IX «r <Z> t+ $!] S3 ^#fc^fc1t^c 

mmazi%^(DftmRTfmMim^%mwt<Dmm^^frix\,^ 0 m^m^m 
&\^mnj&m^^x&^m^t£tt*b, mn^^n^^mm^y^T 
j^xm^m^^x(Dmm^m^nx^mi(Di^^m^mmx^ 0 ^com 
m\M^(D^^om^<D^mhmmt^^xm^mxmmn\^mn^ 

tmte&o ^(D^m^^T^mmx^n^mm^m^mmwj^mvK 

xm^te¥&mtemzmmxhffimz%kmx%% 0 ^(D^^mnm^nvxh, m 
^^mmmi^feirzvm^mmxm ^mm^^nvx^ mmm^^x 
mm%A^-rztmx\ fc^v^ mm&frvxm^ttm^mttrtwm, mm 
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^mmmxn^ a ^(DXo^^-^yh^k^mmvxmtt^m^nomm^m 
m^mm^m^xmrn^mm^m^.^T-r^^m^mm^kkmiL^x 

[oi36] ft*b\ ±tBnwi*temi%ni£mmbvx^s^s\?x<Dmfc&m\ &m a 

m^mmmth^m g ^tbWfexzzM&iat, mmmm^k^com 

#^^f-^/>^fflv^^tbfc^jaa^^, ±nzwtmkmm^m,fokvxm 
<Dffitisifi\>\z.%}&<DwmA$:%Ymi'X£\< ^kfe&m^fswvkm, m^mt 

[oi37] mmk\^xB\m^^mm<Di^^-^-mm(Dmm^mm'r^k^7&-<x^ 
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[oi38] ^—?—mm(Dmumffi&mfeM(D—^b^&~bnm,mffi^x&&dK mum 

m^mmmm^x^w^mm^±^<mM^x^m^m^xL-^o a mmm 
xnj±m±t, m^^b\^(Dm^K)Wv^±^<&^f^mmmm\tmx 
^<mmbm,s±^^xmmv^tih(Dmmxmwvxmm^^^h^ 0 m 

&mL-xfat>mj£&nwt)Z>b&\< -^(D^^m^mmm^^^ 
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k^m^xmn^x^^, —mmffl<D¥-i%&m^fzv)'i-z>k&i\,\ 
[0139] ^tc^(Dmw<D^m^?^mm<DW>mj7®;n, mu^xtm^ntz^mm 

jE^m^&Km^m^m^^-r^k^x^o x^mm^m^^/^ 
mmn&m&mtz, lE^mx^m^m^mtmn^m^x^^m^m^ 

^tcm&j±mmummm-r^mmumnmm^k, mmmM^wt&jtntt 

(Dmwimmmir^mm^k.mm^m^m^mm^nfmkm^mm 

mm^k^m^^kx\mmMn^k(D^M^^^m^mm^<mu'r^k^ 
x%z> 0 

[0141] ^/c N ?ai!t#©^«t!9, &m^?^ft(D&mmtimte¥(Dmi%m&mnu *<d 
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[oi42] ^Ko^-c#s^^>r^©s^©M^uTtt, &nm&(D%cm3X.Tfi£ 

iW«til^f§t\ ^M»^{b(IB^cD|§t9, Ji^cDprf^S, filial 

ittez-etfitoi) mmx%z> 0 
[oi43] ^0j(^(Dj;5^^«^^\«(DmS(-^^t>^t:)^Pi-e^m-r 

m^n^<xhmmxmnmmf)m^x^f'^^mKmm^xm.mm<^ 
mn^x(Dmm&mm-rz>z.b&x%z> 0 #tmmti&&%it^ m 

[0144] £x_k<D£?K%:$&m<D, mm^xmrn-i-^w^y^^ m&frb<D%tffim 

&fo-x&z>mmmbtiz> 0 ^fctmm^xmm^ntc^w^m^mmimfc^ 
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o 

[0145] *&m<Dmn^m\z.xm&v-fc.m^ ^w^t/wmnm^^mmu # 

■So 

[0146] *mmfe, i^mmtmm^tmm^tmm^t^nmxmm^cD^m^m 
^mm^x^M^^^ms^u ^miwm^^^pm^-r^h^x 
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[0147] ^KW^^^^fi^dS^^^M^bTV^^^ff^**7^fmffill*d^ 

[0148] *^^(4io©MJIHCTLM©ifStjSCt»lftl^MBl 

mtmm^tmm^mmmt^m^xmm^^m^m^mm^x^w. 
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[0149] ^mrnte, &mmtmmmtmm^mtm^t^mmxmmv^(D\Hm^m 

[0150] ^^iESfc»brv^0#(Dffsys^^«f+aijft^^^^#tt^fB 
[0151] «pj«, m^^^mmi^xi^mmwm^fcmmm^^mwm^m 
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[oi52] z<D&mz&z#tmy-4?^mm-3.. ^mw^Dm^wi^-r^MEE^m^^ 

mMmnmm-r^nm^k^m^^k-x:\ ^fii^^o^nt^^nt?: 
>mm£<%i%i-rz>z.kf)>x*%& 0 

[0154] Wi^^tt> ##1S5:;B:W*§Mfi, tlfli, tiH^^tf J$£;fr3#\ fill 
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[0155] ^mmi^mmtmm^tmm^tm^t^mmxmmv^^m^m^ 

[0156] ifcfc, Kfc^ ^aU^^mSP5#t-^6B#ffiSr*J±^'fi*^»^:/J^^^©«M 
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mhv<nmmmmt^mvxm i ^t^mm^iE'^(D^m, mmwmm, lE^tm 
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<Dm^(D^mm(Dmn^m^^m^mxh^t^m^t-r^m^Mi7b^5 

[7] f+$JLf~ffSiJ»L<«f|fj^ mie 
[8] mJfEfiJir^im, ^M»f*^Af*^^#^^f*^^^^5i±li«, i£JH 

o 

[9] BufBK«»fEf*^tim$iir5^f«^"efeoT, FtufE^Jir^l&fi, fufE^fWftj 
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[io] mtm^m^immiTzmmn, mft<Dtommxnme#mmwi^m& 
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[13] mmmtmm^tmm^tmm^t^mmxmm^^m^m^m.m^x 
fcm<Dmm(DW\mmmm(Dmwctvxmwvfcmmmm^^<th^n^ 

[15] FtufE»<Z)$iJ^SXJ»fE« 

mm^^^m^ ^<thmmmwc<Dmmtvxmwvfcm^m^mim 
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[17] fufE^lM^c7)«^^ 

[18] Mf5mmo^mibT*l^^^^@S(-Mil^5^^#:^^L^^^ffi 

[19] fulE^f-^/VCOm&OSgifte^ 

[20] ff^^^n^^^^^^^^^sE^-e^L^^ ^ ia$m&Mm^x 
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[21] iifffE#$J^J£^J;^y^£;fr^ 

[22] n^a^^t^^M^^fltriE^^K^figgi^^^l&owiB^Sb, r 
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[23] mmwmm^mw^ntcmmuximmm^mmt^xmwvtim m^m-r 
m^m^mm^mtvxm^^nmmm^m^^m^vm^m 



[25] tuiEM^E^-ais^^ 

^nx\^^m<Dmmmw^(om^^mn^Mm^mti,xmm^^m'M 

m^mt^xm^^mmmm^M^^mn^mnw^wm-r^m 
w^y7°t, mmm^mmm^ntciEmMU^(Dmw^^x^m^M^^ 

<Dmmmntt£%m<D^m%mmir%m*^^y7 p t, *mx.t^t*w$kh 

[27] fufE^ft^E^MIs^^ 
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[29] mwm&ft&n&tt*M&&w}\\Mtt 

[30] ^mx^mm^h^mx^mcm^m^mm^titcm^m^ mm 

m\^m^wk(Dmm^^x^^t^mmt^m,wm^m^m 0 

[31] fi^l^ll^l^^-lE*^ 

^m^m-r^m^m^y^^xh^x, mmm^mmmmzxtmizntctim 
mmistitmmw., Rnmmmwimm^^tcmmm^y^^m^xm 

mmm^^xm^(Dmmikm^mM,ir^mmm^mm\^m^^t^wmt 
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[35] mmmtmm^tmm^tmm^t^mmxmm^^m^m^m.m^x 

[37] fufE^lM^^ 

^lEmmm^mtvx^vmm-r^^mtm^t, mm^w^^^ 
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xwtmu mm^m^^^m^mmt^tvxm^tcnmm^-vtvxm 
^Mhm^vxmmmwm^mtiT^t^wmtir^tmm34nm37(D^^ 
[39] ^jt^^/^?^^^^ 

mmytm(D^fj:<bh-X(Dm(DmM%km^xMm^ 
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